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i4 The ofiect of thermal trestment shoet stac o8 the
! Erikieen depression test. 'ﬁ,__A. var.sed L. I
i Dmitricy.  Ann. seslens onos. 4 ~chim. im,
gen. (U. 5. 8. R) 9, 147-52(1 {) [ U1'yanov hes ob-
scrved thet *hard” (incampletely td.) sheet Zn
~ gives grester Erikwen depression nés. lg:u the **soft,”

0@ 3|i recrystd. product. In a study of thij anomaly, the Eriks-
00 3 een trus revealed a different selutiog foe heated sheet 70
2 lom 1hat for Cu, brues and Al shegts sinitlarly treated.

[ X J . A cubic system (Cu, biae, AD s chrscterized by & con-
oo ,li sidenible no. af possiblc sliding plangs, while a hexagonal
1. wysten (Zn) has only 1 powible ing piane. In de-

00 siY: formmtim of motals of cubic system practically no durli-
o0 ¢ cation takes piace. Hence the po of sliding planes in

: . the crystallite remaing unchanged, plancs themsclves

. with the increasing redoction of
. torterd and “'stabilized.!’ The

mstals of the cubic system and th
* formetion. As a vesult these met

fncrensing the Krikssn no. with 18e thermal treatment
. and decseasing it with deformation. 1w the deformation of
. meisls of hexagonsl systems s duplice! .
; place with 1be sppeasance of & new jpossible sliding plene
' nearty icular to that already presemt. The de-
;, forma tion ability of the mretal mist Qius ipcvease. This is
{* not_spparent in a linear streiching] (1he clongation nov-
! mally drops with the incteasing d \ation), hecause of

{ the tiefinite ocientation with the favorable position of

E apother at & very grest snsle to effective force. In

yhowt $AViRdIVE

[ENa - AR SN LE

i the 2 possible sliding planes, viz., at amymll-nd‘ o
i the Erikmen test with the force sctihx in the spheve (vol.

[ -

evrzagaa:

PO N N I LA ' 1.1..388
YR LN AL HES
deformation), the slifing plane cun be lised.  Memor e
th the incressing deformation the Yrikaen nov. thee. - 4
In reapect 1o the grain reductum anel the increase of wre 09
face limits, these in a metal with impeded sliding can caune ! ee
intercryst. deformation resolving itself into the intracryst. .
deformation. In practicr, the staruping of thermally . .89
treated brass and hard Zn sheets is preferable. Theoreti- .0
cal bases in the selection of otmnm temperaturcs for - e
motopbase metals. A.A. Bachvar and G. G. Putrikin. " X )
Id. 153 &~ Eapts, with brass and 7n shawed that the .0

thermal treatment of metal
and comnplete roetystn. res

consisting In spots of new reusvatd. graine and old, often 100
large, deformed prains. This condition catses
random distribution of the subsequent deformation and

the formation of weak spots.
treatment should be cffected at the temps. at least above

Nihose of the top cwrve |

tice, the moment of the formationof a

as that of 8 complete reorysta. X

charscier of the curve of complete recrystn. in addn. tothe

usual curve of initial recrysint, is of theoretical and yrac-

.tical interest.  The presence of

recrystn. throughout the

above the curve for the initial cecrystn. exp!

of a complete recrystn. of delormed mctals at low temps. :
even at vely kong treatments. The uwual diagrams = 1
of recrysin, with only § enrve. dividing the recrystd. VY
xamples from the unrectyatd. in the plane! temp.~degree Toe
of defremation, sre, ﬂm‘rlm.hua-lrl. The 'nf' :m‘ ;: {a

. diagrams ves the min. temp, for efleC WYl -
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The Thesrstical Neais for Selecting Opllnium [Annealiag] Temperatares lor
Single Phase Melals. 1.-The of Disgrams. A. A,
t\ulrl‘,::r and G, (. Panilin (Invdse Seltora Fizrida.Khimichesbogo Anahaa
CYRa Koot Awal. Phye.Chim.), 1036, 9, 1A2-18K).- | In Rumsian.] In the
rullizg of metal cheeta different parts of the aleet and even ditfencat parta of
inhividual erystals undergo different degres of reduction and therefore the
degroes ol teduction given in recryatallization disgmms must be reganhsl aa
mean values for the whole sheet,  For each ™ mean " valie two tempreratures
ane of importanee, that at which reerystallisation cosenoen in the most
strongly deformud porticn, and that at w hich it apresda throughout thespecinien.
The interval between the two reerystallization curves for copjer and 68: 32
brase is sinall for high degroes of naduction, but increass couimidembly with

deemaae in the degree of redietion, belng as nitch as 07 80070 inmme ceaes
Using the values ubisined for the avermdn gisin alge ol the tcryatallined
spectionst afler cach hiating peehod, nrml recevatallination dingrams tor
cuppey and hruse have boen constructed for the temperature interval tetween
- thet at which the reerystallization just commences ard that at which it has
spread thrnghont the wpecimen.— N, A,
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. Anssaling of mapedum and “*‘electron.’’ \ CU
Bochvarand E, M. Savitakil. T'setnye Metal. No. 3 0,
VST TARET) —Samples of Mg (I0.0C, pure) and loce
won® (A}, Zn 1.0, M 0135 and Mg 102 6870) were onld
worked to various degrees and annealed at temps. from 15
to td* for sufficient time 10 attain complete reerystn.
It was noted that in both metals the recrysn, is accom-
plished by the growth of existing graine st the expense of
others when the pereentage reduction by cold wotking does
not excved 065: above this the reeryetn. it accomplished
Ly the formation and growth of new grains, [t i recome
mended that the min. tempe. of antealing <hould be 1) -
S0U° for Mg, and 173° 10 200° (o electron. At 45)° rapid
grain growth begins; this i« taken as the upper limit of an-.
necaling temp. H. N. Danilofl
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Quantitative relationship of the composition of alloya to 1 lee
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E o, of AlCn allays (005 pure ALand vl e Cas ;
“after natural amd artiticlal aging are tabulated ad pre- :
sentesd in the form of curves, A simiple formula isdatinet 1
feoan which faitly sccurate max. valies of the Bandcimag 00
of the Al-Cu alloyscan be obtained,  Conditionsof detn. of 00
hardeing are 0ot the same for all alloys, hecatiw i o, it .e®
the max. value has ot bees ronched {uwing to the m- s =@
. cunpleted peovess), while in other alloys this max. vahue {00
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Conditiona for the formation of columost structures. .\, t ‘
s A Bochvaz andA. 1. Vagina. Shormk Nawch, Lrwdiv Mo 1
M‘v “ Yoo, Inst, rm-ﬁn.mw‘izu 1oas, Mo by 4%-K: Ahim. * ;
fltleﬂll.lh".l. 0.ll-lZ.Oﬂ(lm).-Gmdm'hy|m\1!x«is A
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*The Relatlon Beiween the Soundness of Cast | Aluminiom Alloy] Piscys and
Their Coystallsation taterval, A .t\,ﬂs)ﬂn;r and Vy A Kb tohaya tdods g
Iado 1 Foundry Practue), 1t ﬁd A28 Chus Zatr,, 1412, 18,1
TG UL Al 143, 83, Du6).~{In Hussiat] Un cast parces 93 x 63 2 25
ma. of aluminium-silicon atd atewsinum-eupper alioys, the rvlation between
wrutelives and teinjurmture intertal of peimary crystaflisation was determine:
with & by draulic peesa. The influence of compontion wav alw invreligated.
Aluminium-silicon alloys with O-3, 148, 12, 10, 1-0, 6, 12, sl 1% ailicon ans
slunitiune-copper athoys with 0, 8, 4, 5,8, and 148, oopper were uwd, 38
mp. layers were machined off from two opposite l‘u«. snd tho picces wer
subjecied to pressurs up to 80 atwoepheres in & hydraulio press until leaks
developed,  When the deak showed, the remustning thickness was weasund
st the prosure registend. The exjurimenta contitioed «xiating theorics.
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L 203; ) Aba, 1044, 88, 3042). [ In Rusaian.) The literature on shrinkage in -00
00 4. certain metallio systems {s reviowed and contradiotions puinted out. A Y
00’ relation has been cotablished between the variation in the shrinkage of alloys
B3 of a given system and its phase disgram. The s of the casting-shrinkage -8
o8 , - curve for metallic systema which form a eutectic of almast cotn s ia «0®
P the same as for casea of the formation of an uninterrupted series of solid nrYS
~; solutions. ‘The manner in which the shrinkage in cast upon the b
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e *| . it | o Zine-tontaimng_ Alumins, A, A, Moclivef, &, .
o0 * 0 Vashchonko, 8. G. Glarunay, O, §. Shadacva, A, M. ] A
| & ” Korolkav, K, [, Purtnol, E. M, Savitskif, and 2. A. i -0
o0 *! : Sviderskava,  Audl, acnd. i, URS.8., Cltse xei H -
tg s Iech. 143, No. 0710, 3 W1, <Al allovs coatg. Zn 813, ¢ (] ]
oo ! Si A-N_ Cu bone thony 0.0, My loas thau 0.2, awd Mu 0.3 ‘00
Y] 2. . : VN (the amt. ol Mn varyiug sivunding e the amt. of y -
XA incktentally introduced Fe) conist mality of a Zin M wdnd . : ( X )
[ X ) E ¢ solin. and its cutevtic mixt, with Si. S orystals appear at Si : (Y
PP 8§ cantent greater than 8305,  Ciis pre<ent az CuAly.  The !
e, hardness of these constituents is detd,  The alluyy have : e
( ] ] if : d. 2.01-207, heat capacity 0211, thermal expansion ! LY )
PY RIS 0-250° 24.4 X 10°8, liquidus temp, 575°, wlidus temp. i ;
Jivic! 515°, Theultimate tensile strength (U.T.5.) of cast alloys i ‘o0
o0 o B ‘l‘m: y Jon:"thﬁ‘z’k /; ltincrenmgm‘:: P =n‘.
; i g./0q. mm. st n to g./3q. min, at 1! H
oo 3 ’ Zn. Annealing for g.’ hes. at 103.300° does not r:iu: ( i|e®
o0 Yy i U.T.S. The UT.8. at LO-300° is similar to that of ; HPYS
'Y 2B ordinary silumin, The total clongation of cast alloys is ‘ -
al i \lighu7y reduced when SI content incteases; it s lowered ! 1 ‘a0
L A4 : from 7-13% fof Zn 655 to 115, for Zn 15%. Auncaling : Slree
1 at 160-80¢ ruises {t; at HN° it is O tiues that at 0%, i -
g i Hardoess of quenched s increnses ou kecping at rwom i ‘e e
N temp. The alloys ex irreversibly at mppeox. 250°, 3 oe
,! l‘ but this expansion is reduced :{ annealing at 150-20)°, i
T Cu and Mg raise the harduess of Al-SieZu alloys. Casta- i o0
e bility of these alioys is as good as that of silumins, They : we
Ly can be welded without losing their strength. B.A. { o0
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Contraction Cavities In Atioy Castings Dus to Restricted Feeding.
Hﬂur Usoen, Ahl. Nowk 889.R, ma. {Tekin.). (A.d)'.'n R
Aba., 1948, nu m;.— Ru—i-n] Cavition near the surfare of sitor
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e " *Slicrostrusture of Rypo-Butevtis and Byjer-Rutectic Alloys of Real Systems.
" A A Bochvar and O, B, Zhadaova (frve, thad. Nowk SNNK, 184, .08
B304, C. A, 1948, 99, 2277). [ In Rusaian.] Alloys of the —
\ouo-w syslems were studied : aluminjum-sificon (unmodifiod), aluminium. 2 -0
i > Y 1
e, . silicon (modified). sino-cedmium, tin-bismuth, lead-bismuth, and load [ |-00
L L W IEE timony. Nimilar stroct were obsorved on mapld and on alow cooling ~00
Y Z of the alloye; on alow ocouling, all the structunw were more charly detinesd, Y
&z In agreement with Bochear's theory (2. anorg. CAem., 103, 290, 234; Aot i *
% 3, Abe, 1033, £ 471) two primary phases in the cutectic-lype allovs wom | -0
o0 ; s: obacrved simultancously in both the rapidly and the alowly cooled alloys, sls®®
PO [ The minimum total number of !:)‘Imuy crystals of both typrs was observed H
v in the pure cutectic alloy, on both sides of which the number of primary (=00
o0, crvotale incronsed sharply at kast in one of the phamw.  Pure cutectic allovs Y}
PP ot be regzanied ae thoee in whivh the protatility of the farnstion «of pamary ' H IS
g vrystals is the same for both phasce,  In the hypo vulectic slloyn the e s} 8
e, . bility of the formatiun of ube phase is greater; i the byper-cutectic alloys, ‘ 7z @@
: that of tho other. The centres of wlallization of both phascs v | Claee
; present in both kinds of alloys, ceystallisation of one of the primary | iz
i phases can result in & sharp jucrease fn the posaibility of the fornation of i ];' 1l
E primary erystals of the secoid phiase, This is connectnd with the minimum ! (- @@
. posmbility of the formation of peimary cryatals fn pone eutectic wloys, 11 s I oo
: suppuoesd that pure cutectic slioys [uesces & minimun capacite Lo Apon. 18
. tanea crystallisation and & mazlmum tendeney 1o supenooting, i 3
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oge of binary alleye, A, A, Jchyasand V. |, Dobatkin _ .
/f:u, arad, ‘sef, b.k.s.s’.. Qlarse 15i. tork, 1048, 3 ;...
Al-Mg and A1 were atudicd in the 3 tegions of the dia-
xrams from pure wetals to the eutectic concns Al
M, Mg-124% AL, and ALILT%, Sic i all ceglons the
tmear-shrinks, harp tresk curresuunding 1o
the intervection of the rurve with the entectic hoginatal
wtit. paint),” The exptl. values of the Mudlions of co
1wints, the sny. under e uil. eveditions of yapht eont
we, std the caled. erit, mtdos of phases of the avstemis
Al Mg, AV-Bi, und Mg Al WOTE, brse At Mg e, .
" H'}i“umi ~ 45 at RigY by~ LAY, aud ~ ltl‘,".’.; [ 1]
ALLES, ~ 8-4%, sud ~ 3800, The '|l;h vatues of the
ctit, mtio of phases in Al-Mg allovs is attsiluted to 1he
specint charncter of the crystn, of these altoys, tesulting w
the sapld femation of mmrlr(r crystal Inttices when the
Juatitite of the liguid Is stilf very targe.  This iy cutifirnied
Ry nucmugic exanin, of the alliys, 10 the system Al
Mg up to 206§ of Mg there I3 wbacrved & cluster of der -
drite bes In all directions despite the presence of a
considerable quality of the 2nd phase i the form of {e.
lated inclusions, resembling little the cutectic structure,
At Mg contents above 0%, (ke uantity of the liqun}
rhase is 3o great that the hranches peimary dendrites at
all temps. the eutectic remain sepd. uatil the el of
the crysta. of dendrites. Therefore, alloys cor . €, of
Mg or more show no shrinkage up to the cutectic temp.
The character of the dbiritutim of the Al-SE ewtecne
along the boundaries of the dendrite branch.s explains the
low valse of the erit. ratio for this system, as compared
with ;Iw Al-Mg system, At 1.3% Si, the dendrites of
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var snd Z, &, Sviderskays,  Awll, acad, 100, 1. K.N.S,,
C;lg:a 206, kech, 143, 821-4(In Russian); of, C.A, 41,

~~Alloys with 76-863 Zn quenched in water after &
. at 378-410° show unusually Jow hantness ws compared
with both higheroZn and lower-Zn alloys, at all temps. fisn

romn (o KN0°5 eg., M In, load O b dinm. of hall 3.9
mm., at roon tewp., 130, J0°, Brinell hardnew M = 30,
7o 1 kg./oq. um., resp. A further anomaly appears bee
yord J00°, Jf rises ta s nimx, of about B at about Lk
and falls agnin on further rising trmr‘l this max, v
respotile to eutectold tranadtion aid ia Sinked with forms -
tion of the Saalid s, Noth the abunoetnally tow 3 and
the max. at 3X° are absent when the quenchiog is doae
from a temp. lower than 300°. Al 3 lll botheris at 20,
110, and A0°*, over the whole runge of compn. of alloys,
all guenchd after 2 kew, at J375° ahow a min, st about 18-
274 AL, shax. at 3075; the latter is very neatly the same
U = RANg./aqq. onne.) ot 50 and at 100 bt smuch fowee
U = 10) &t XN°; the sdn. 17 falls from 42 1o 13 1o § st
2-100-300°,  The superplastic alioy cannot be & miat, of
solid salns, of Al and Zn, 1t is scen that in & definite
structural condition, the nasure of which is as yet usiclear,
an alloy can be considerably softer than its components.
Rupture teats of the sofltest alloy, including detn. of ten-
sile strength, clongation, and contrmction, at AW, ex.
clude the poasibility of softening lhﬂl‘lﬁh vol. changr and
porasity, and coufirm actua! abaormally hi;h\?h’;;'ki(y.
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lnindu!lon of structural components of cast aluninum ?
copper and aluminum-silicon binary slloys by the micio

o0 hardness method. A A ,!Iimhyu!_uml 0. K. Zhadyva-
Rl aod, sci. VLRSS Clansgsca. teck, 1S, 1o 1*,/ -8
L L Microbardnesa detns. were nude on privusy erytals of ®
AL and ARSI salid aadis. 10 1eat 1he contention, bawsd Y ]

ps on tetmadyuanae coindderationis ol diystny, that in a ‘_.'

wlidd sadst, mot in o state of equil., the e, depwiuls on
the compn. of the alloy.  The camen. was judged by the
hardness.  As Cu inervased in ALLCu from 5.0 te I8,
tatadiness Bpctensad fron T2 o L0, 1o ALS imcteaw of S
froi o 10 D05 was acvumpaniol by imercase 16 Ranlnges
frons W 10 020 At AU Bad Baon Beated B e IS
hix. 8t 340°%, the vidues [or hasduess of sampdes contg. D5,
150, und 980G Cu were 350 4, 131, and 170, 1esp. The
niivtohatdiess saethad oflers 1 valable ctitvrion Jo
studving alloys, M. Howh
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Sciences of the U, .R., Section o
Oct. 1047, p. 1369-1384,
auxiliary method for high-temperature

determination is proposed, based on
the gradual change, with time of loading, of the
size of impresaons obtained by forcing a macro-
or microindenter under constant load into the
apecimen. On the basis of data obtained by the
above method and also by standard creep testing,
it is believed that the heat resistance of alloys
resulta from heterogencity of their crystal struc-
tures, and also may be caused by the formation of
screen- or skeleton-like inclusions of solid phases
on the grain boundaries.
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" "The Distribution of Micro-hardness Values Within
‘the Limits of One Crystal Grain of Metal," A, A,
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:Microphotographs of crystals, Graphe showing the
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Jetin of the Academy of Sciences of the USSR, 8ec-
ticn of Technical Sciences), May 1048, p. 649-853.
Pro a new approach for the explanation of
the muchanism o:.r asticity of alloys at high tem-
peratures, emphasizing the predominant influence
of the character of the interaction of the existing
phases of the heterogencous system.
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- Translation iseud by ABiR.E., Tarvoll | Aut)

. ;oo v On the Relation Beiween tha Ratlo of
m/1255 . ~the Bont of Fusion to the Temperature ey
o UsBa8sRe .0 of Fuaion and the Atendo Number of the T
T .,,_;:,,Elemntg I
:_Ynou. Akad- Na\.k, 9a(e). 227. 19524

NOTEI Appliontion rer thia translation’ ahould ba mde to i'hs.lxib arun N
| A.B.}\.E., Hamll, Didost, Boria. e
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. PA - 2163
! On the Dependence of the Thermal Strength of Metallic Materials op
Y their Composition,

. developed surface can the ability of one or another comporent be com.-
' Pletely utilized in order to increase the thermal strength of the melt.
Neither the solid solution in itself nor the second phase in itself
ensure high thermal strength of the melt, but only the joint occurrence
of both phases,
(No illustrations)

ASSOCIATION Not given

PRESENTED BY ‘

SUBMITTED 10. 9. 1956
AVATLABLE Library of Congress.
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.-~ AUTHORS: Bochvar, A, A, and Brovchenko, Ye, B, (Moscow)

od Ty Se B

.+ TITLE: Effect of cyclic heat treatment in copper nickel and

S some single-phase copper base solid solut ons,
(Effekt tsiklicheskoy termicheskoy obrabotki v medi,
nikele i nekotorykh odnofaznykh tverdykh rastvorakh
na mednoy osnovgg ' ‘ '

PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh
Nauk, 1957, No,1l, pp.10-13 (USSR) : S

~ABSTRACT: It Las been pointed out in a number of rapers (Refs,1-3)
e that cyclic heat treatment can change appreciably the
dimensions and the shape of specimens of tested metals
and finally lead to failure, The work described in this
paper aimed at measuring the effects of cyclic heat
treatment in certain pure metals with a cubic face
centred lattice and of solid solutions of the substitution
type of alloys based on such metals and having a crystal
lattice of the same type, Pure copper and nickel angd .
- three types of copper base solid solutions were used in
Vhe experiments, nemely, German silver MH-19 brass JI -68 -
and a ternary alloy (containing 64.6% C, 14.95% Ni, 20.2% Zn,
0,05% Fe and 0,03% Mn). The composition of the tested
Card 1/2 @alloys is given in Table 1, p.11. The specimens were in
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Effect of cyclic heat treatment in copper nickel and some single-
*" phase copper base solld solutions. (Cont.j

the form of 5 mm thick sheet from which specimens of

100 x 25 mm were cut in the direction of rolling.

The selection of the maximum temperatures of the cyclice
heat treatment was based on the rule, which was confirmed,
that an appreclable effect is obtalned in the case of

80lidus temperature fop alloys, 1.e. a temperature which
is considerably higher than the initial recrystallisation
temperature. Typical curves of the changes in length,
width and thickness are reproduced in Figs. 1 and 2,
whilat Fig.3 shows the magnitude of the effect of cyclic
-heat treatment (100 cycles) on the change in length. as a
function of the maximum temperature for nickel, German
8llver (Cu-N1) and the ‘ternary copper-Ni-zZn alloy.
There are 3 figures, 2 tables and 3 references, all of
which are Slavie. : .

SUBMITTED: September 6, 1957.

AVAILABLE: Library of Congress
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m evempmnt of Poroaity 4in Uranium Under the Action of Cyclic

"'ﬂ'Beat Treatment,™ by A, A. Bochvar and Q. I. Tomson, Atcmnaya
~ Energiya, Vol 2 Ko &, Jun 57, pp 520-52%

The article describes a study of the behavior of uranium sub-
Jected to cyclic heat-treatment. Cycle duration was 50 seconds over
the OC-phase temperature region and also over the range of tempera-
tures covering o = B {2 Yy transitions. The following conclusions aze
drawn from the experiments:

i "Substantial changes take place in uranium subjected to repeated
 fast changes in temperature in the ’ c(bphase region. In texturally de--
formed uranium, defcrmations have specific directions snd porosity -
/develops with a corresponding decrease in density. These changes appear
arter 250-1,000 cycles, or 3.5-1k hours of cyclic heat-treatment. .

: '5 "Cy=lic heat-treatment over two phase transitions causes extreme
defomation of ursnium samples. Porcsity development with 1ts cor-.- .

responding decrease in density is considerably more intense than in the :
case of treatments {n the (-phase.” (U) ’

Sor SN (467

v
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’ SOV/137-58-10-21656 -

Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 10, p 172 (USSR)

AUTHORS: Preobrazhenskaya, Yu.A., Bochvar, A.A.

TITLE: Heat-resistant Properties of Alloys as a Function of Prelimi-
’ nary Deformation and Heat Treatment {(Zavisimost' zharo-
prochnosti splavov ot stepeni predvaritel'noy deformatsii i
termicheskoy obrabotki)

PERIODICAL: Sb. nauchn. tr. Mosk. in-t tsvetn. met. i zolota, 1957, Nr
27, pp 268-281

ABSTRACT: Studies were undertaken in order to determine the effect of
the degree of deformation and heat-treatment conditions on
heat-resistant properties (HRP) of Al alloys (A). Binary Al
A's with Cu, Fe, Mg, Si, and Ni were employed in the investi-
gations, together with standard A's AL, D16, AV, and Al
specimens of various degrees of purity. Heat-resistance tests
performed by the continuous-hardness (CH) method indicated
that the advantage of a cast structure of an Al A is most
apparent at temperatures of 250-300°C (0.65-0.7 of the fusion
temperature, Tp,p), whereas A's which have been deformed

Card 1/3 possess better strength characteristics at lower temperatures
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Heat-resistant Properties of Alloys (cont.)

{up to 0.5 of Tmp). At temperatures of the order of 0.85-0.9 Tmp' the CH

values of all the A's investigated, regardless of their initial condition, are
fairly close to each other, Deformation of pure metals results in a reduc-
tion of their creep-rupture behavior but has practically no effect on their CH.
In the case of heterogeneous A's, the reduction of the CH begins with deform-
ations of 15-20% and continues up to such severe deformations as 85-95%,
The nature of changes occurring in the creep-rupture behavior with progress-
ing deformation, to a considerable extent, is a function of the nature of the
original cast structure. The creep-rupture strength of a cast substructure
varies in a manner analogous to the variations in the CH, but originates at

an earlier stage and progresses with greater intensity. If, however, a
coarse network of excess metallic compounds which tend to produce embrit-
tlement of the material is present in the A, the deformation may, at times,
even have a favorable effect on the HRP of the A. Optimal HRP are ex-
hibited by A's which contain within grains of their solid solutions a network
of very fine deposits of secondary phases. Coagulation, coarsening of these
precipitated particles, as well as their elimination, all tend to impair the
HRP of the A. Structural changes which occur in the A's during deforma-
tion were studied on polished surfaces of a cut dividing a specimen into two
equal sections. Both sections were clamped together, and indentation tests
Card 2/3
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Heat-resistant Properties of Alloys (cont.)

were carried out in the zone of their Junction. Slip lines were observed in
the vicinity of the indentation at temperatures up to 400°, At low tempera-
tures these lines were essentially rectilinear and changed their direction
only in transition from one grain to another. As the temperature was in-
creased, the slips occurred primarily along the boundaries of dendritic
cells; curving of clip lines, formation of flexure bands, fragmentation, etc,,
also occurred at the same time. The effect of preliminary deformation on
the HRP of the A's is connected with structural changes which consist not
only in the disruption of the structural skeleton of excess metallic com-
pounds which tends to obstruct the process of deformation, but pPrimarily
involve changes in the condition of surfaces separating the phases or the
disruption of interphase bonds which facilitate the deformation of the basic
constituent virtually independently of any inclusions that may be present.
E.K.

1. Aluminum alloys--Properties 2. Aluminum alloys-«Thermdynaxrclc properties
3. Aluminum alloys--Deformation 4. Aluminum alloys--Heat treatment

Card 3/3
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" AUTHOR: BOCHVAR,A .A,, NOVIK,P.K. PA-- 2337
v TITLEy -ﬂh&k?féof‘of the Oomposition of Aluninium-Zine Alloys on the

Value of Size Variation of Bpecimens Subjected to Cyclio Thermal
Treatment. (Vliyaniya sostava splavov alyuniniys e tsinkom na
velichinu izmeneniy rasmerov obrastsov pri taiklicheskoy termi-
cheskoy obrabotke, Russian).

PERIODICAL: Doklady Akademii Fauk S83R, 1957, Vol 112, Nr 5, pp 1041 - 1042

(u.8.8.R.).
Beceived: 4 / 1957 Reviewed: 5 / 1957
ABSTRACT; The oyclic thermal treatment of metals and alloys causes irre-

versible, directioned changes of the linear dimensions of the
metallic workpieces, On the occasion of the investigation of the
oyclic thermal treatment of Al-Zn-alloys, the authors noticed g
strong influence of the composition of the alloy on the amount
and even on the 8ign of the ochanges of the linear dimensions of
the workpieces. The present paper supplies the most important re-
sults obtained, -

The plane samples were ocut out from rolled Plates, 1he oyclic
thermal treatment of the main series of the samples‘consisted in
& quick heating to 340° between two magsive plates, and cooling
in water of 13° g, Each cycle lasted for 5 minutes.

Card 1/3 On the ocoasion of the heasuring of the dimensions after 20, 40

20008-7"
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The Effect of tha Composition of Aluminium-Zino Alloys on the
Value of Size Variation of Bpecimens Subjected to Cyolio Thermal
Treatment. e

and 40 cycles, the following results were obtained; 1) length and
width of the samples of pure zinc inoreased and thickness de-
creased in the case of an increasing number of oyoles, 2) In the
case of an inoreass of the zinc content in the alloy from 0. to

30% the inorease of length quickly diminished, and in the case

of a zinc content of fror 38 to 72 %, the dimsnsions of the
Banples practically did not ehange at all. 3) 'In the case of an
increasing number of cycles the length and partly also the width
of the samples with 78 to 95 % zinc decreased noticeably and
thiockness inoreased. ?he most important changss took place near the
eutectold concentration i.e. in alloys containing from 78 to B8O %
zinc. Samples of the alloys with 98 % zinc showed the same quali~
tative changes as pure zinoc. These data are illuétrated.bifan
attached diagram. “he great differences between the changes of the
dinensions of alloys and the samples of pure aluminium or zinc are
obviously in conneotion with the fact that besides thermal -
tensions alsc phase shifting may exercise a sir ng influence on the
deformation of the samples treated cyclically. The effscis of
thermal tensions and of the phase transitions stiperpose algebrai -
cally. Also phase transitions in connection with the reciprocal

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720008-7"
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The Effect of the Compisition of Aluminium-Zune Alloys on the

Value of Size Variation of Specimens Subjected to Cyclic Thermal
Treatment .

80lubility of theo . and S-phages exercises & stron infliuenge
on the modification of dimensions. (1 illustratiozg.

ASSOCIATION: not given.
PRESENTED BY;

SUBHITTED, 10.9.1956
AVATLABLE: Library of Congress,
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AUTHOR BOCHVAR A.A.,Member of Academy, PREOHRAZHENSKAYA YU.A. PA - 31kl
TITLE n the Natwre of Slip Bands Visible in the Microscope, '

o (K voprosw o prirode vidimykh v mikroskop liniy sdviga -Russian)
FERIODICAL ~ DoKlaedy Akademii Nawk, 1957, Vol 113, Nr 3, pp 56L4-566 (U.8.8.R.)
Received 6/1957 Reviewed 7/1957

ABSTRACT The attempt was made to find out whether the so-called slip bands, at
least at temperatwres at which diffusion processea develop very slomly,
are the only measwre for plastic defermation. Investigations were carried
out indirectly by comparing the qwantities prodwced on the occasion of de-
formation of slipping traces in substances of different plastie proper-
ties. Steel G-lh (1,4%/o C, 14%/¢Mn) was investigated, It is obvioms that
the essential part of plastic deformation, apart from visible slipping, is
browght about by yet another process. Observations permit the following
Hypothesis: initial deformation is cawsed by the displacement of the atoms
in all or most parallel atom-planes that are suited for swch displacements .
In the case of a crystallographically orientated mass displacement of atoms
the metal is consolidated. Where consolidation reaches a limit, a microdest-
ruction takes place which extends to a considerable number of atom-planes
and develops in the direction of slipping. A number of facts is enwmerated
in confirmation of this hypothesis. It may thus be concluded that the slip
bands are not the only measwre for plastic deformation by displacement, bu ¢
domains of profound distuwrbances of the regwlar structwre and probably al-

Cara 1/2 so microfissures which may occasionally be so fine that they dissappear by
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. polishing, If deformation goes further, part of the microfi 1 -
‘. sed, but others will occwr instead, P ¢ Weretissures may be clo
(With L illustrations and 4 citations from Slavic publications).
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AUTHORS : Bochvar, A. A., Academician 20-1-19/42
Brovchenko, Ye. B.,

TITLE: Modification of the Dimensions of Copper-Zinc Alloy Plates Un-
der Cyclic Thermal Treatment (Izmeneniyc razmerov plastin ig
mednotsinkovykh splavov pri tsiklicheskoy teraicheskoy obrabotke)

PERIODICAL:  Doklady AN SSSR, 1957, Vol. 117, Nr 1, pp. 75-77 (USSR)

ABSTRACT: For the investigation of this modification the authors used foil
from copper and itg industrial alloys of brass type. The conposi-
tion of these alloys are illustrated in a table; Out of the 5 mm
thick foils samples were cut along the direction of rolling

cally to the rolling were investigated., The results in these
two cases were practically the same., The heat treatment consis-
ted of a warming up of the samples up t0 a maximun temperature
of 560° or 600° respectively lasting for 1o minutes. Then the
samples were kept at a constant temperature for » minutes and
then quickly cooled down in water of roou temperature. The in-
vestigation of the microstructure and the exaninastion of the
mechanical properties gave evidence of the following: Already in
the first varming up to the above given temperatures a recrystal-
Card 1/3 lization annealing of the rolled ang Previously not annealed
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samples took place. Therefore in a remarkable number of cycles
practically no differences in the behaviour of the cold-rolled
samples wore ascertained, which had been chosen bvefore and
after the preceding annealing. Measuring the dimensions of the
samples after 25, 1oo, 150, 200 cycles showed that with increae.
8ing number of the oycles the dimensions are gradually and usu-
ally linearly modified. The results of the measurings carried
out after 100 cycles at 15%;:25600 are illustrated in a graph
for all materials here investigated. The samples of the monophase
8lloys with cubical face-centered lattices continously grew lon-
ger and broader and became thinner at the same time. The in-
fluence of the cyclic haat treatment in intendified with in-
creasing content of zine in the alloy. Then the behaviour of the
#ingle alloys is discussed. The change of the sign of the effect
of the cyclic heat treatment is obviously connected with the
occurrence of the B-phase in the alloy. The causes for this
change of signs might be found by investigating alloys that con-
8igt of a pure B-phase.There are 4 figures, 1 table, and 1 Sla-
vic reference. -
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BOCHVAR, A. A., KONOBEYEVSKIY, 8. T., KUTAYTSEV, V. I., and CHEBOTAREV, N. T.

"Interaction Between Plutonium and Other Metals in Connection with their
Arrangement in Mendeleev's Periodic Twble.'

paper to be presented at 2nd UN Intl. Conf, on the peaceful uses of Atomic
Energy, Geneva, 1 - 13 Sept 58.
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